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Abstract 
The development of a database needs to go through the process of data modelling. There are currently a few conventional data 
modelling techniques, one of which is popular among the students of Faculty of Information Science and Technology (FTSM: 
Fakulti Teknologi dan Sains Maklumat), National University of Malaysia is the entity relationship diagram (ERD). This 
research looks at the use of a new technique, the STA (Source-Transaction-Agent) data model, which is introduced to FTSM 
students who had gone for courses on Databases and System Analysis & Design. The STA data model is applied in the 
Accounting Information Systems (AIS) course. This model introduces the 5-steps technique in its data modelling. The use of 
business forms (source documents) is the priority of the modelling technique. The AIS students’ exposure to the conventional 
technique from their previous courses enables them to make comparisons between both the conventional and STA data models. 
The students were required to solve selected case studies by developing AIS using the STA data modelling technique. A set of 
pre and post questionnaire was distributed to each student, both prior to and after they were introduced to the STA data model.
The research looks at the readiness of the students, and also the effectiveness and efficiency of the STA data model. A 
comparison between two groups of students from different sessions was also made. The results of the research prove the 
readiness of the students on conventional modelling technique and their acceptance of the new technique (STA data model). It 
is hoped that the STA data model is able to provide an effective and efficient alternative in business data modelling. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
The development of a database needs to go through the process of data modelling. There are a few conventional 
data modelling techniques, and one of the popular techniques is the entity relationship diagram (ERD). According 
to Connolly and Begg (2010), the relational database management system (RDBMS) has become a dominant data 
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processing software these days. ERD, on the other hand, is a popular high level conceptual data model (Elmasri & 
Navathe, 2007). This model and its variations are frequently used in the conceptual design of database 
applications. The model describes data as entities, relations and attributes. Relational database is used in most 
integrated accounting information system (AIS), where the relational database system is the most popular type of 
database used in transactional processing (Romney & Steinbart, 2012). 
On the contrary of ERD’s popularity, there are still some other techniques (both conventional and new) which 
have also caught the attention of system developers. The use of object orientation modelling is one of the options. 
ERD too, has gone through some development, which resulted in a few variations 
This research looks at the use of a new technique, the STA (Source-Transaction-Agent) data model, which was 
introduced to the students of Faculty of Information Science & Technology (FTSM: Fakulti Teknologi & Sains 
Maklumat), National University of Malaysia who had gone for courses on Databases and System Analysis & 
Design. The STA data model is applied in the Accounting Information Systems (AIS) course. The use of business 
concepts and processes in the STA data model is seen as very appropriate for AIS. This model introduces the 5-
steps technique in its data modelling. The use of business forms (source documents) is the priority of the modelling 
technique.
2. STA Data Model 
STA data model (Source-Transaction-Agent) is the variation of ERD which has been expanded in the REA 
(Resource-Event-Agent) data model, as well as the application of the form-based approach. According to Romney 
and Steinbart (2012), REA data modelling is a data model developed for use in AIS database. The name REA is 
derived from three types of basic objects: resource, event, agent. Figure 1 shows the basic elements of REA data 
model (Geerts & McCarthy, 2000; McCarthy, 1979; 1982). 
Figure 1. Example of REA data model 
STA data model combines REA data model and the form-based approach, and the emphasis on the use of  
business metadata (Mohamed & Noordin, 2011). STA data model introduces “5-Rules” for the development of 
STA data model of a normal business process: 
1. Forms (such as source documents) are used as the main source for modelling. 
2. Each T is connected to at least one S or A. 
3. Each S, T and A has its own primary key (and their own non-keys/other attributes). But, only T has foreign 
key/s. S and A should not hold any foreign key. 
4. All relationships are either 1:1 or 1:N, except for “bag”. 
5. “Bag” (the grid in the form) will create many-to-many (M:N) relationship. 3NF should not have M:N 
relationship, so need to add a new associative entity to break the M:N into two 1:N relationships. So “WHEN 
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there is a bag, THEN create an associative entity”. This new entity does not have primary key, but will hold 
foreign keys (the primary keys of those M:N entities) and other related keys in the grid. Thus, those M:N 
entities will not take the foreign keys taken by the associative entity. 
By using this method, normality and cardinality could be bypassed, and achieving 3NF. Figure 2 shows an 
example of STA data model. 
Figure 2. Example of STA data model 
3. Discussion 
The students of the FTSM who have made it through the first semester of their second year of study should 
have dealt with database courses. The development of this course’s database utilizes the ERD model as the data 
modelling technique. Thus, students who took the AIS course in the second semester of their second year of study 
should already be skillful in developing databases using the ERD data modelling technique. 
The AIS students’ exposure to the conventional technique in their previous courses enables them to make 
comparisons between both the conventional and STA data models. The students were exposed to the data 
modelling techniques during their lectures. Detailed modelling processes were carried out in the laboratory, during 
quizzes and tutorials. The students were required to solve selected case studies by developing AIS using the STA 
data modelling technique. A set of pre and post questionnaire was distributed to each student, both prior to and 
after they were introduced to the STA data model. The research looks at the readiness of the students, and also at 
the effectiveness and efficiency of the STA data model (the Likert scale used is; 1 (strongly disagree) to 7 
(strongly agree)). A comparison between two groups of students from different sessions was also made. 
A study is carried out on FTSM students from two different sessions who had taken the AIS course; named A 
and B. Involved respondents need to undergo a short course of about 17 hours to introduce them to databases and 
modelling technique using the STA data model. Due to the high level of commitment required, they are also 
regarded as participants (not merely as the respondents of the research, but as the participants of the course). There 
were 30 participants from Group A, while Group B consisted of 31 participants. 
Table 1 shows the results of the reliability test on effectiveness and efficiency, using Cronbach’s Alpha. The 
value of Cronbach’s Alpha reliability is between 0 and 1 (Gliem & Gliem, 2003). A value bigger than 0.9 is very 
good (George & Mallery, 2003). The results in Table 1 show a very high reliability for effectiveness (0.939) and 
efficiency (0.926). 
Table 1. Reliability Tests 
Construct Cronbach’s Alpha 
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Effectiveness 0.939 
Efficiency 0.926 
Table 2 shows the participants’ level of readiness (prior to and after the course). Overall, there is an increase in 
their readiness after going through the course for 17 hours. In other words, the participants’ perception on the use 
of this model is positive. 
Table 2. Median Scores for Readiness 
Items A 
(Pre)
A
(Post)
B
(Pre
)
B
(Post
)
1. Good knowledge on database software. 3 5 5 5 
2. Easier using database software than manual. 5 6 6 6 
3. Comfortable using database software. 5 5 5 6 
4. Got adequate training on using database 
software.
3 5 4 5 
5. Easy to get help on using database software. 4 5 5 5 
Table 3 and 4 show the median for effectiveness and efficiency of the STA data model. Overall, the participants 
strongly agreed that the use of STA data model has helped them in achieving the effectiveness and efficiency.  
Table 3. Median Scores for Effectiveness 
Items A B 
1. STA fulfils system development 
tasks. 
5 6 
2. STA is easy to use. 5 6 
3. STA is reliable. 5.5 6 
4. STA reduce workload. 5 6 
5. STA is easy to learn. 5 5 
6. STA enables data classification 
tasks. 
6 6 
7. Overall, STA assists tasks 
effectively. 
6 6 
Table 4. Median Scores for Efficiency 
Items A  B  
1. STA reduces system development 
costs. 
5 5 
2. STA reduces time consuming. 5 5 
3. STA helps in doing tasks 
competently. 
5 6 
4. STA increases productivity. 5 6 
5. STA modelling process is 
satisfactory. 
5 5 
6. STA assists rapid system 
development.
6 6 
7. Overall, STA assists tasks 
efficiently. 
6 6 
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4. Conclusion 
Data modelling is an important phase in the development of database systems. As future database system 
developers, FTSM students need to have strong interest in increasing their competency, hence are able to become 
data modelling experts. It is hoped that easy and good data modelling techniques would be able to increase the 
effectiveness and efficiency of database development. 
The results of this research prove the participants’ readiness towards conventional modelling technique as well 
as accepting a new technique (STA data model). It is hoped that the STA data model could be an effective and 
efficient alternative in business data modelling. 
A detailed analysis is still welcomed, however, this paper only wishes to show the trend of two groups of 
different session students (FTSM students), whether their acceptance of a new model in database modelling is 
positive or negative. It is clear that even though participants have been exposed to the conventional technique, the 
STA data model could still be well accepted. 
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